MUC1 membrane trafficking is modulated by multiple interactions.
MUC1 is a mucin-like transmembrane protein found on the apical surface of many epithelia. Because aberrant intracellular localization of MUC1 in tumor cells correlates with an aggressive tumor and a poor prognosis for the patient, experiments were designed to characterize the features that modulate MUC1 membrane trafficking. By following [(35)S]Met/Cys-labeled MUC1 in glycosylation-defective Chinese hamster ovary cells, we found previously that truncation of O-glycans on MUC1 inhibited its surface expression and stimulated its internalization by clathrin-mediated endocytosis. To identify signals for MUC1 internalization that are independent of its glycosylation state, the ectodomain of MUC1 was replaced with that of Tac, and chimera endocytosis was measured by the same protocol. Endocytosis of the chimera was significantly faster than for MUC1, indicating that features of the highly extended ectodomain inhibit MUC1 internalization. Analysis of truncation mutants and tyrosine mutants showed that Tyr(20) and Tyr(60) were both required for efficient endocytosis. Mutation of Tyr(20) significantly blocked coimmunoprecipitation of the chimera with AP-2, indicating that Y(20)HPM is recognized as a YXXphi motif by the mu2 subunit. The tyrosine-phosphorylated Y(60)TNP was previously identified as an SH2 site for Grb2 binding, and we found that mutation of Tyr(60) blocked coimmunoprecipitation of the chimera with Grb2. This is the first indication that Grb2 plays a significant role in the endocytosis of MUC1.